Divergent effects of GLP-1 analogs exendin-4 and exendin-9 on the expression of myosin heavy chain isoforms in C2C12 myotubes.
Exendin 1-39 amide (Ex-4) and its truncated form exendin 9-39 amide (Ex-9) are peptides of non-mammalian nature, which act as an agonist and antagonist, respectively, of the glucagon-like peptide-1 (GLP-1) receptor in mammals. GLP-1 is an intestinal peptide that plays an important role in the regulation of glucose metabolism and glucose uptake in skeletal muscle; however, the effects of its two analogs (Ex-4 and Ex-9) on myofiber properties are still unclear. Here, we report the effects of Ex-4 and Ex-9 alone or in combination on the myosin heavy chain (MyHC) type composition and the glucose uptake capacity in differentiated C2C12 myotubes. Neither Ex-4 nor Ex-9 altered basal glucose uptake, whereas Ex-9 significantly increased insulin-stimulated glucose uptake, suggesting enhanced insulin sensitivity. The mRNA expression of MyHC I and 2A as well as the percentage of MyHC I protein was remarkably increased in Ex-9-treated myotubes. In contrast, Ex-4, alone or in combination with Ex-9, caused a significant reduction in MyHC 2A mRNA expression and the percentage of MyHC I protein. Consistent with the MyHC type switching peroxisome proliferator-activated receptor-γ coactivator (PGC)-1α expression in myotubes was remarkably increased by Ex-9 yet was significantly inhibited by Ex-4. In addition, intracellular concentrations of free Ca(2+) were increased in all treatment groups, but only Ex-9-treated myotubes showed higher calcineurin A protein content. Taken together, our data suggest that Ex-9 promotes oxidative differentiation in myotubes to improve cell insulin sensitivity, probably through calcineurin and PGC-1α mediated pathways.